Several ubiquitously expressed genes encoding pre-mRNA splicing factors have been associated with autosomal dominant retinitis pigmentosa (adRP), including PRPF31, PRPF3 and PRPF8. Molecular mechanisms by which defects in pre-mRNA splicing factors cause photoreceptor degeneration are not clear. To investigate the role of pre-mRNA splicing in photoreceptor gene expression and function, we have begun to search for photoreceptor genes whose pre-mRNA splicing is affected by mutations in PRPF31. Using an immunoprecipitation-coupled-microarray method, we identified a number of transcripts associated with PRPF31-containing complexes, including peripherin/RDS, FSCN2 and other photoreceptor-expressed genes. We constructed minigenes to study the effects of PRPF31 mutations on the pre-mRNA splicing of these photoreceptor specific genes. Our experiments demonstrated that mutant PRPF31 significantly inhibited pre-mRNA splicing of RDS and FSCN2. These observations suggest a functional link between ubiquitously expressed and retina-specifically expressed adRP genes. Our results indicate that PRPF31 mutations lead to defective pre-mRNA splicing of photoreceptor-specific genes and that the ubiquitously expressed adRP gene, PRPF31, is critical for pre-mRNA splicing of a subset of photoreceptor genes. Our results provide an explanation for the photoreceptor-specific phenotype of PRPF31 mutations.
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Introduction
Retinitis pigmentosa (RP), a common cause of blindness, is a group of inherited diseases characterized by the loss of photoreceptor cells. More than a hundred genetic loci have been associated with retinal degeneration (Baehr and Chen, 2001; Swaroop and Zack, 2002 ; see Web sites: www.sph.uth.tmc.edu/ RetNet and www.uwcm.ac.uk/uwcm/mg). As a genetically heterogeneous disease, RP displays all three modes of Mendelian inheritance: autosomal dominant (adRP), autosomal recessive (arRP) and X-linked (xlRP). Many RP genes are expressed specifically or predominantly in the retina. Recently, four adRP genes have been identified that are ubiquitously expressed in different tissues and associated with RNA processing. Three of these non-retina-specific adRP genes encode proteins essential for pre-mRNA splicing, pre-mRNA processing factors (PRPF), including PRPF31 (or PRP31; for RP11, Vithana et al., 2001), PRPF8 (PRP8 or PRPC8; for RP13, McKie et al., 2001) and PRPF3 (or HPRP3; for RP18, Chakarova et al., 2002) . Another adRP gene, PAP1 (for RP9), has also been implicated in premRNA splicing (Maita et al., 2004 (Maita et al., , 2005 . Among these, PRPF31 has been reported as the second most common adRP gene, only second to the rhodopsin gene (Vithana et al., 1998 ). An interesting question is how mutations in ubiquitously expressed pre-mRNA splicing factor genes such as PRPF31 cause photoreceptor-specific disease.
Most mammalian transcription units contain at least one intron that must be removed by a process known as pre-mRNA splicing to form functional messenger RNA (mRNA). As the most upstream step of post-transcriptional regulation, pre-mRNA splicing is critical for mammalian gene expression. Pre-mRNA splicing employs a two-step transesterification mechanism. The first step involves cleavage at the 5′ splice site and formation of a lariat intermediate. The second step is cleavage at the 3′ splice site
